WINTER FLUCTUATIONS IN WATERBIRD NUMBERS ON A NORTHERN TABLELANDS' LAGOON OF NEW SOUTH WALES
Many Australian waterbirds move in response t o seasonal and sudden climatic stimuli (Lamm 1964; Frith 1967; Briggs 1977) . During the winter of 1975 I counted waterbirds at Dangars Lagoon on the northern tablelands of New South Wales t o see if changes in numbers could be related t o rainfall, water-level and temperature.
Dangars Lagoon is in Eucalyptus nova-anglica-E. blakelyi woodland four kilometres south of Uralla, 1,000 metres above sea-level, has an area of about fifty hectares when full and was formed when a stream was dammed last century. Natural drainage has altered and today Dangars relies on local rainfall for water. It dried out almost totally in 1969 (Gosper 1973) and was less than two metres deep in most places in 1975. and temperature data from the recording station at Laureldale Farm, University of New Englan?, Armidale, and recorded water-level on a marked stake in the lagoon. Correlation coefficients (Snedecor and Cochran 1971) were calculated between bird numbers and climatic and water-level data.
RESULTS AND DISCUSSION
Mean numbers of thirty-four species of waterbirds observed between March and September 1975 are presented in Table I . Correlation coefficients between numbers and climatic and water-level data are in Table 11 . Changes in water-level, rainfall and temperature are presented in Figure 1 . 
Ducks
Grey Teal Anas gibberifrons was a highly mobile species, being more abundant with colder temperatures, lower water-levels and low rainfall; however n o significant (0.05) correlation coefficients were found between their numbers and these factors. Briggs (1 977) reported the same trend for populations of Grey Teal and water-level on four lagoons near Guyra o n the northern tablelands and Frith (1962) concluded that rainfall was the ultimate factor in determining movements of Grey Teal. This explains the mass exodus of Grey Teal between June and July after nearly seventeen days of continuous rain; a similar event was described by Frith (1962) (Frith 1967) and only small areas of Dangars fit this requirement. Further, Briggs (1977) reported increases in early winter and decreases in late winter in numbers of Hardhead on the Guyra lagoons. Frith (1 967) admitted that little was known about environmental stimuli for movements of Hardheads and I find it difficult t o explain the winter congregations of Hardheads a t Dangars.
Numbers of Black Swans Cygnus atratus rose
substantially between June and July. Briggs (1977) noted a similar trend in mid-t o late winter on only one of the Guyra lagoons (Llangothlin). 
Herons, spoonbills and ibises
White-faced Herons Ardea novaehollandiae were the most common heron and other species were infrequent and usually few. I could not find any trends from the data.
Waders
Numbers of Black-winged Stilts Himantopus himantopus were significantly (0.01) correlated with temperature and water-level. Cold winter temperatures from May t o July froze the mudflats exposed by receding water-levels. 
Rails
Four species of rails were permanent residents. The small secretive Baillon's Crake Porzana pusilla was recorded only once, going unsighted in the rest of the counts. Numbers of Eurasian Coots Fulica atra tended t o increase with decreases in rainfall and temperature (maximum). This trend contradicts Briggs (1977) , who found that numbers o n one Guyra lagoon (Little Lagoon) positively correlated with water-level. Past studies (Sharland 1960; Lamm 1964) Numbers of Purple Swamphens on the Guyra lagoons fluctuated simultaneously, leading Briggs ( 1977) t o conclude that the species was less mobile than most waterbirds on the northern tablelands. Consequently, the winter increase in Purple Swamphens at Dangars probably involved a movement of locals from elsewhere on the tablelands, with only small numbers arriving from outside areas.
Grebes
Australasian Grebes Podiceps novaehollandiae were present in large numbers and fluctuations were significantly (0.01) correlated with rainfall. Whereas I found that they decreased with increasing rainfall, Briggs (1 977) found an increase with falling water-level. The relation between movements of the Grebes, rainfall and water-level on the northern tablelands is unclear.
Cormorants
Little Pied Cormorants Phalacrocorax melanoleucos and Great Cormorants P. carbo decreased in numbers with falling water-levels. Also, numbers of Little Pied Cormorants were significantly (0.01) correlated with temperature, suggesting that both stimuli caused the decline. Gosper (1973) assumed that fluctuations in numbers of cormorants on Dangars and Racecourse Lagoons were related t o changes in water-level. Lamm (1964) and Gosper (1973) each described sharp declines in numbers of cormorants after the discovery of dead fish on the banks of Lake George and the two Uralla lagoons. I found n o dead fish at Dangars in 1975.
In conclusion, Frith (1967) questioned the role of temperature in determining movements of ducks but the effects of temperature on ducks and other waterbirds in areas experiencing cold winters has not been established. My study presents correlations between numbers and temperature for several species and I suggest the need for further research.
